Do you have...

LAW OF SINES AND COSINES

LAW OF SINES: 1
SOLUTION EXISTS

LAW OF COSINES: 1
SOLUTION EXISTS

LAW OF SINES

sinA sinB sinC

a b

LAW OF COSINES

Two Angles and One Side Yes
(ASA or AAS)?
o
pd
Two Sides with an Angle Yes
in between (SAS)?
o
4
Three Sides (SSS)? Yes
o
P4
Two Sides and One Angle Yes

(SSA — Ambiguous)?

LAW OF COSINES: 1
SOLUTION EXISTS

LAW OF SINES: 0,
1, or 2 SOLUTIONS
POSSIBLE

These equations are used for solving sides

a? =b%+c%? —2bccosA
b? = a? 4+ c? —2accosB

c?=a*+b%*—-2abcosC

Variations (used for solving angles):

Yes

Solve for one of the
unknown angles (call it
Angle,. Does it exist?

o
=

NO SOLUTION

Find the supple

ment of Angle,.

4

A =cos?! (

b% + ¢? — a?
2bc

_ [a* +c*—Db?
B=cos }| —

2ac

2ab

a® + b? — c?
C=cos | —m

Now add the supplement
to the given angle. Is the
result less than 180

2 SOLUTIONS: Apply the Law of Sines to
the given angle and Angle, to find the
solutions of the 15t triangle.

Yes

Now use the given angle and the

degrees?
o
=
1 SOLUTION
S
A
S
S
A S

supplement angle to find the
solutions to the 2" triangle.




Law of Sines Example:

¢ A+ B+ C =180° sinA_sinB
C = 180° — 70° — 30° a b
b a C = 80° sin 30° _sin 70°
80cm c
A < B sinA sinC _ (8.0 c.m)(sin70°)
A = 30° ¢ ‘T sin30°
B =70° ~ 15
a=80cm sin30°  sin80° c=l>cm
80cm c
. Solution:
8.0 c.m)(sin 80°
c=( .)éoo ) A =30° a=80cm
sin B = 70° b~15c.m
c~16c.m C =80° c=~16cm
Law of Sines Example: C+A =72 |
. = Solution:
Ambi C+A' =354°+157.8°
( biguous Case) C+ A =193.2° A~ 22.2° a = 205 units
Only one solution exists B =~ 122.4° b = 314 units
C = 35.4° C = 35.4° ¢ ~ 458 units
a = 205 units A+ B+ C =180°
b = 314 units 22.2° + B + 35.4° = 180°
B ~ 122.4°
sin A _ sinC
a ¢ _ _
sinB _ sinC
sinA _ sin35.4° b ¢ c
205 314 , ,
sin122.4° sin35.4°
sin4 = 0.3782 6 =
c
A~ 222° .
_ 314sin35.4° b C
A = 1800 - 22.20 - Sin 122.4_0
A’ =157.8° c ~ 458
Law of Cosines Example: a? = b? + c2 — 2bccos A A+ B +C = 180°
o) o) —_ o)
< a? = 20% + 30% — 2(20)(30) cos 60° 60" + 369'Z 8*(; go— 180
a? =400 + 900 — 1200(0.5)
b a
a=+v700
Solution:
p c 5 a~ 2646 A= 60° a ~ 26 units
B =~ 42° b = 20 units
A =60° a? 4+ c? — b? ~ 7Q0 _ -
b = 20 units B =cos™! <2—ac> C~=78 ¢ = 30 units

¢ = 30 units
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B 1 <700.1316 + 900 — 400)
= cos

2(26)(30)
B ~ 39.7°
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